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(71) We, QuiNTON Hazell (Holdings) 
Llmited, a British Company of Colwyn Bay^ 
North 'Wales, do hereby declare the invention 
for which we pray chat a Patent may be grant- 
ed to us and the method by which it is to 
"be performed to be particularly described in 
and tby the following statement : — 

This invention relates to ball joints of the 
kind comprising a ball pin having a stem por- 
tion and a part-spherical bail portion and a 
housine including two oarr-snhprtml Q*^rc 
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resistance to relative rotary movement between 
the ball -pin and the housing and which con- 
stant resistance is not obtainable in known 
joints in which the two seats are made of the 
same material, -for example, nylon. 

It is an object of the present invention to 
provide an improved ball joint oif the kind 
specified. 

According to the present invention in a ball 
•joint of the kind specified one seat is made 
of nylon or of an acetal resin and the other 
seat is made of polyurethane of a solid physical 
structure. 

•BaU joints constructed in accordance .with 
the present invention will now be more par- 
ticidarly described by v/ay of example with 
reference to the accompanying drawings in 
^vhich : — 

'Figure 1 is a sectional view of a ball joint 



intended for connection to a track rod end of 45 
the steering mechanism of a road vehicle, 

'Figure 2 is a similar view to Figure 1 but 
showing a further form of ball joint also in- 
tended for connection to a track rod end, and, 

Figure 3 is a similar view to Figures 1 and 
2 but shov/ing a stiH further form of ball joint 
which is intended as a load bearing joint for, 
for example, a su^ension system of a road 
vehicle. 

07^^ r./^««r/>r>;^« :i c lumcrals 

views to 
joints, 
nt corn- 
having 
screw- 
and at 

„ tall por- 

the ball 
portion 
» of the 
s closed. 
',4 which 
one end 

xxi*,iciu^ AH -diuiuiar portion affording a 
cylindrical recess 28 and extending from the 
exterior of the body is a stem 30 of which the 
end portion is 5crew-^threaded at 32 for attach- 
ment to a track rod. 

The open end 20 of the housing is formed 
with an intumed annular flange abutment 34 
provided with an elongated slot 36 through 
which a necked part 3'8 of the ball pin 10 
extends and which necked part is between the 
ball portion '116 and the stem portion 12 and 
the longitudinal axis of the elongated slot 36 
is parallel with the longitudinal axis of the 
stem 30 and the width of the slot is greater 
than the major diameter of the stem portion 
12. 

'An annular nylon seat 40 is inserted into 
the recess 28 to bear against the flange abut- 
ment 34 at the open end of the housing and the 
external diameter of the nylon seat is substan- 
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(71) We, QuiNTON Hazell (Holdings) 
Limited, a BTitish Company of Colwyn Bay, 
Nordi Wales, do hereby declare the invention 
for which -we pray that a Patent may -be grant- 
ed to us and the method iby which it ds to 
!be performed to be particularly described in 
and! by the ffollowing statement : — 

This invention relates to ball joints of the 
land comprising a ball pin having a stem por- 
tion and a part-spherical bail portion and a 
housing including two part-spherical sets 
between and by which the ball portion is sup- 
ported iin a rotatable manner. Such ball joints 
are referred to herein as ball joints of the kind 
specified. 

Whilst the ball pins and housings of ball 
joints are normally objected to relative rotary 
movement they are also subjected to thrust 
forces and impact shocks and to absorb 
these it is necessary to enable the seats to move 
or "give" slightly and this has 'been obtained 
either by inherent resilience of the seats or by 
•subjecting them to spring biasing influences. 
Furthermore it is desirable that the joint, 
throughout its entire :life, offers a constant 
resistance to relative rotary movement between 
the ball pin and the housing and which con- 
stant resistance is not obtainable in known 
joints in which the -two seats are made of the 
same material, for example, nylon. 

It is an object of the present invention to 
provide an improved ball joint of the kind 
specified. 

According to the present invention in a ball 
joint of the kind specified one seat is made 
of nylon or of an acetal resin and the other 
seat is made of polyurethane of a solid physical 
structure. 

'Ball ijoints constructed in accordance with 
the present invention will now be more par- 
ticularly described by v/ay of example with 
reference to the accompanying drawings in 
which : — 

Figure 1 i*s a sectional view of a ball joint 



intended for connection to a track rod end of 45 
the steering mechanism of a road vehicle. 

Figure 2 is a similar view to Figure 1 but 
showing a further form of ball joint also .in- 
tended for connection to a track rod end, and. 

Figure 3 is a similar view to Figures il and 50 
2 but shov/ing a still further form off ball joint 
which is intended as a load bearing joint for, 
for example, a suspension system of a road 
vehicle. 

For convenience similar reference mmierals 55 
will be used 'throughout the several views to 
denote corresponding parts of the bail joints. 

Referring to Figure 11, the ball joint com- 
prises a metal ball pin 10 having 
a stem portion 12 which is screw- 60 
threaded at one end at 14 and at 
the other end has a part-spherical ball por- 
tion lli6, and a housing .18 in which the ball 
portion (16 is disposed and the stem portion 
12 extends through an open end (20 of the 65 
housing of which the opposite end -22 is closed. 

The housing 18 consists of a body 24 which 
as conveniently made of metal and at one end 
=26 includes an annular portion affording a 
cylindrical recess 2(8 and extending from the 70 
exterior of the body is a stem 30 of which the 
end portion is screw-threaded at 32 for attach- 
ment to a track rod. 

The open end 20 of the housing is (formed 
with an intumed annular flange abutment 34 75 
provided with an elongated slot 3'6 through 
which a necked part 3'8 of the (ball pin 10 
extends and which necked part is between the 
ball portion li6 and the stem portion 12 and 
the longitudinal axis of the elongated slot 36 80 
is parallel with the longitudinal axis of the 
stem 30 and the width of the slot is greater 
^an the major diameter of the stem portion 

An annular nylon seat 40 is inserted into 85 
the recess -28 to bear against the ^flange abut- 
ment 34 at the open end of the housing and the 
external diameter of the nylon seat is substan- 
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tiaily equal to the bore diameter of the recess 
'28 and said nylon seat is formed with a part- 
spherical seat surface 42 to the engaged by the 
baH portion 16 and an end face 44 of the 

5 nylon seat remote from the open end 20 of 
the housing is disposed a small distance be- 
yond a plane A — containing the centre of 
the ball portion 16 and disposed at 
right-angles to the axis of the recess. 

10 Disposed within the recess 28 at and 
adjacent the closed end 22 thereof 
is a sleeve in the form of a cup made of metal 
and having a cylindrical side wall 46 and an 
end wall 48 which latter is disposed at the 

15 closed end 2i2 of the housing and the sleeve 
is secured in position in the recess with an 
end face 50 of said sleeve abutting the end 
face 44 of the nylon seat 40 and this abutting 
relationship is -maintained by peening over an 

20 end of the 'body 24 to form an dnswardly ex- 
tending annular €ange abutment '52 which 
bears against the outer end face 54 of the end 
wall 48 of the cup. 

'Fitted within the cup so as to bear agamst 

25 the bore of the sleeve 46 and against the end 
wail 48 is an annular seat 56 made of polyur- 
ethane and this is formed with a part-spherical 
seat surface 5'8 to engage the ball portion 16 
and an end face 60 of the polyurethane seat 

30 '5*6 is spaced a short distance from the adjacent 
end face 44 of the nylon seat so that the two 
seats do not contact each other. 

The polyurethane is of a solid physical struc- 
iire and in the assembled ball joint is in a 

35 state of compression to ensure that the ball 
portion il6 contacts both the nylon and polyur- 
ethane seats and the provision of a central hole 
!6ll enables deformation of the seat to occur. 
Whilst the ball joint is intended as a steer- 

40 -ing joint for the steering mechanism of a 
road vehicle and, therefore^ is not intended as 
a load bearing ball joint, it should 'be appre- 
ciated that, even so, the joint will be subjected 
to slight loads, thrusts and impact shocks and 

45 these are mainly taken by the nylon seat 40 
and the polyurethane seat 56 which is of a 
slighdy more resilient nature will operate 
somewhat in the nature of a spring seat and 
will ensure that looseness or play does not de- 

50 velop in the joint even after it has 'been sub- 
jected to considerable wear. 

[A flexible dust cover 62 contacts the open 
end of the body 24' and -the stem 112 of the 
ball pin to prevent dust entering the open end 

55 20 of the housing H'8 . 

•Referring to 'Figure 2 the cylindrical side 
wall 46 is separate from the end wall 48 and 
these two parts are in abutting contact with 
each other. In other respects the ball joint 

60 illustrated in Figure 2 is very similar to the 
ball joint illustrated 'm 'Figure 1. 

'In the ball 'joints iQustrated in Figures 1 
and 2 the polyurethane seats 46 are of annular 



formation but instead, said polyurethane seats 
may be of disc-like formation so as not to in- 65 
chide a central hole. 

The ball joint illustrated in Figure 3 is, as 
previously stated, a load bearing ball joint and 
this includes a ball pin 10 as previously de- 
scribed. ^. ^ 70 

The housing 18 comprises a body 24 which 
is of substantially inverted cup-shaped forma- 
tion affording a cup-shaped recess 28 defined 
by a cylindrical side wall 64 and an end wall 
abutment ^66 which completely closes the recess 75 
at one end thereof and is disposed at the closed 
end 22 Of the housing. 

(Disposed within the recess 28 is a disc-like 
seat '68 made of nylon and this disc fits against 
the 'bore of the recess 28 and against the end 80 
wall -66. Formed dn the face of the nylon seat 
remote from: the closed end 22 of the housing 
is a substantially henai-spherical seat surface 
5« which the 'ball portion 16 engages. Instead 
of the nylon seat 68 being in the form of a 85 
disc and affording a substantially hemi-spheri- 
cal seat surface 70 said nylon seat may be of 
annular formation as indicated at 71 so as 
to afford an annular part-spherical seat, 

T>lsposed within the recess 28 at or adjacent 90 
the open end 20 of the housing is a sleeve 
of substantially 7' cross-sectional shape to af- 
ford a cylindrical side wall 72 which 'bears 
against the cylindrical surface of the recess 28 
and at its end remote from the open end 20 95 
of the housing the wall bears against an end 
face 74 of the nylon seat 68 which faces said 
open end of the housing. In addition to the 
cylindrical wall 72 the sleeve also includes an 
intumed annular flange 76 and within this 100 
sleeve is diposed an annular seat 78 made of 
polyurethane which bears against the internal 
faces of the cylindrical wall 712 and the in- 
tumed annular flange 76 and is also provided 
with an annular part-spherical seat siiface 58 105 
which rbears against the ba=ll portion 16. 

The sleeve is retained in position in= the re- 
cess 28 by peening an anmilar flange abutment 
34, which is integral with -the 'body, inwardly 
so as to bear against the annular flange 76 110 
whereby the polyurethane seat is held against 
the "ball portion which is in turn urged against 
the nylon seat 68 and an end face 80 of the 
polyurethane seat abuts the end face 74 of the 
nylon seat. 

The sleeve comprsing the wall 72 and flange 
76 may be of any other shape so as to afford 
a cylindrical side waU and an inturned flange. 

In this form of ball joint illustrated in 
Figure 3 the nylon seat 68 takes the major 120 
load to which the 'ball 'joint is subjected and 
the polyurethane seat 78 ensures that looseness 
in the *joint does not develop due to the polyur- 
ethane seat being of a more resilient nature 
than the nylon seat. 125 

In any form of ball joint instead of the one 
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seat ibeing made of nylon, the seat may he 

made of an acetal resin supplied under the 

'Registered Trade Mark '"Dekin". 

It should be appreciated that in all forms 
5 of the invention the polyuxethane seats are 

made of a material which ds physically solid 

as distinct from expanded or foamed material. 
If desired, either one or both seats may be 

spring-urged into and maintained in engage- 
10 ment with the baU portion and metal or rubber 

or other suitable springs may ibe used for this 

purpose. 

In should be appreciated that ball joints of 
the 'kind specified and constructed in accord- 

15 ance with the present invention include at least 
two part-spherical seats of which at least one 
is made of nylon or an acetal resin and is 
so arranged, in use, that it is normally the 
load bearing seat and will normally w^ithstand 

20 the major loads to which the joint is subjeaed 
whilst having anti-tfrictional qualities and at 
least another part- spherical seat is made of po- 
lyurethane which is more resilient than nylon 
or an acetal resin and is capable of providing 

25 the resiliency required to take up any wear that 
occurs in the joint especially as the polyureth- 
ane seat is assembled in the joint in a condition 
of slight compression and this polyurethane 
seat also exhibits anti-friction qualities suffi- 

30 cient for ball ijoint purposes. 

Ftu'thermore, ball joints according to the 
present invention offer a constant resistance to 
relative rotary movement between the baU pin 
and the housing throughout the lives of the 

35 joints :S0 that a uniform performance is ob- 
tained from such a joint and which is very 
desirable when used, for example, in the steer- 
ing or other handling systems of a motor road 
vehicle. 

40 If desired the positions of the nylon or ace- 
tal resin seat and the polyurethane seat may 
be interchanged in the housing. 
WtHlAiT WOEtGDAIM IS: — 
I, 'A ball joint of the kind specified wherein 
45 one seat is made of nylon or of an acetal resin 
and the other seat is made of polyurethane 
of a solid physical structure. 



'2. \A ball -joint according to Claim 1 wherein 
the polyurethane seat is oif annular formation. 

3. A ball 'joint accordin'g to Olaim 2 wherein 50 
the polurethane seat is disposed at a closed 
end of the housing. 

4. A ball joint according to iClaim il wherein 
the polyurethane seat is of disc-like formation. 

5. A ball joint according to fClaim tl wherein 55 
the nyilon or acetal resin seat Is of annular 
formation. 

6. A ball joint according to EClaim 5 wherein 
the nylon or acetal resin seat is disposed at 

a closed end of the housing. 60 

7. A ball joint according to Claim 1 wherein 
the nylon or acetal resin seat is of disc-like 
formation. 

'S, A ball joint according to any of the pre- 
ceeding claims wherein the housing comprises 65 
a body part affording a recess therein in which 
is disposed a sleeve of which one end bears 
against an abutment at one end of the recess 
and located in the sleeve is the polyurethane 
seat and the nylon or acetal resin seat is locat- 70 
ed in the recess and bears at one end against 
an abutment at the other end of the recess 
and said! nylon or acetal resin seat bears at 
its other end against the other end of the sleeve 
to hold said one end of the sleeve against 75 
the said abutment. 

i9. A ball 'joint constructed substantially as 
described herein with reference to and as shown 
in iFigure II of the accompanying drawings. 

10. A ball joint constructed substantially as 80 
described herein with reference to and as 
shown in Figure 2 of the accompanying draw- 
ings. 

11. A ball joint constructed substantiaRy as 
described herein with reference to and as 85 
shown in Figure 3 of the accompanying 
drawings. 
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